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great rarity of the occurrence of the large deflections led, as has
already been pointed out, to the Rutherford-Bohr atomic model
according to which most of the atomic mass is centered in an
extremely minute nucleus with a positive charge equal to the
atomic number of the atom, which for the heavier elements is
somewhat less than half the atomic weight.
The large deflections or reversals of the cc particle are then
attributed to a close impact of the particle with the nucleus of
the atom encountered. These impacts were first investigated
using thin sheets of the heavier metals. The law governing the
deflection or scattering was worked out by Geiger and Marsden,1
on the basis of repulsion inversely with the square of the distance
from point charges. The experimental scattering was in good
agreement with this theory and it was calculated that the direct
impact represents an approach of the a particle to the nucleus
within about 3 x 10~12 cm. in the case of heavy atoms.
The case for light atoms is different in two important respects.
First, on account of the smaller nuclear charge the repulsion of
the positively charged -a particle is much less than in the case
of heavy atoms, and the a particle is therefore able to approach
much closer to the nucleus, approximately ten times as close.
This close approach on impact produces radical differences in
the result of the repulsion which will be described later. Second,
on account of the smaller mass of the nucleus of light atoms
they are repelled to greater distances than the heavy ones.
Under favorable circumstances the light atoms are projected
forward at a velocity which carries them beyond the range of the
impelling cc particle and can be detected and counted by the
scintillation method. This opens new possibilities for their inves-
tigation, which have been utilized by Rutherford as will be
recounted in the following paragraphs.
Darwin2 has shown that the law of scattering and repulsion
predicts that all the light atoms up to and including oxygen
should be capable of being repelled by a doubly charged a par-
ticle to a distance exceeding the range of the a1 particle in the
same medium, provided that the atom repelled has a single
positive charge. Evidently, if the repelled atom has a double
charge, no atom heavier than helium could be repelled beyond
JH.  Geiger and B. Marsden, Phil. Mag.   (6)   25,  C04   (1913).
2C. G. Darwin, Phil. Mag. (G)  27, 499  (1914).